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ABSTRACT

Introduction

The Emergency Department (ED) is a common route to hospitalization for critically ill and older adults. Older
patients are admitted to hospital at a higher rate and have longer length of stay (LOS) when hospitalized. To
be able to confront an increasing aging population, meet their medical needs and influence rising costs of
health care, there is a need to focus on the older population. In Scandinavia, few studies are made that focus
on the geriatric population at the ED. It is essential to early identify risk factors for hospitalization at the ED
to improve the medical care for older adults and the influence of prehospital comorbidities.

Methods

This is a retrospective observational study of older adults visiting the ED in southwest Sweden. The aim of
this study was to examine if routinely collected patient demographics and prehospital comorbidities were
associated with ED disposition and in-patient process outcomes. The data collection was generated from the
Regional Healthcare Information Platform. The variables extracted were age, gender, ED-visits, LOS at ED,
admission rate, in-hospital LOS and comorbidities before visiting the ED.

Results

A total of 15 528 patients aged > 65 years visited the ED during 2016, 8 098 (52%) were female and 7 430
(48%) were male, 6 631 (41%) were 65-74 years of age, 5 585 (36%) were 75-84 years of age and 3 612 (23%)
were 85 years or older. LOS at the ED were over 4 hours for 45% of the population. Patients aged 85 or older
had a Hazard ratio of 2.56 (CI 2.33-2.82) for admission and patients with HF had a Hazard ratio of 1.75 (CI
1.46-2.09).

Conclusion

Patients with old age, HF and comorbidities as prehospital conditions have a significant higher risk for
admission to the hospital and a longer in-hospital stay regardless reason for the ED visit. The awareness of
this could help physicians identify older patients with high risk for admission and early initiate an admission
plan to be able to reduce LOS at the ED.

INTRODUCTION
The population of older adults is increasing worldwide and in Sweden, with its 10 million
inhabitants, 20 % are 65 years of age or older1. Older adults in Sweden accounts for 40 % of all visits to
Emergency Department (ED) every year2. The ED is a central service for critically ill patients and the
majority of older patients in Sweden passes the ED before they are admitted to the hospital. Studies
have shown that healthcare consumption increases with age and is even more significant during the last
years of life3-6. Compared to younger patients, older patients use the ED at a higher rate and have
longer length of stay (LOS) at the ED7-9. Visits to the ED for older adults are associated with higher risk
of morbidity and mortality10. The risk of adverse events increases with LOS at the ED11-13. It is
important to consider what can be done to shorten LOS at the ED for the older adults to reduce
mortality14. One way to reduce LOS at the ED could be to initiate a medical plan for the older patients
at an early stage that culminate either to hospitalization or discharge home with a referral for follow-up
plan in primary health care.
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Older adults have more complex medical needs that consequently results in increased use of
resources at the ED15-17. The prevalence of atypical, or non-specific, presentation as chief-complaint in
the ED is common for older adults18. These patients are not always highly prioritized in the ED and
have worse clinical outcome19. Chief-complaint is important to take into consideration when treating
older adults at the ED but we also need to identify other risk factors to be able to improve their medical
care at the ED.
Early identification of patients that needs admission could shorten LOS at the ED, improve the
workflow at the ED, leave resources to critical ill patients and improve the medical care for older
patients20. As described in previous research it is important to take biological age in to consideration
and not only chronological21. Multimorbidity is one important factor and studies have shown increased
risk for ED-visits and hospitalization in this patient group4,22. Circulatory and respiratory problems as
well as injuries among older adults have been identified as the most common reason for ED-visits7,23.
Acute heart failure (HF) is one of the most common diagnoses that leads to unplanned hospital
admission in the elderly population24.
To be able to accommodate an aging population regarding their medical needs and accompanying
rising of health care costs there is a need to focus on older adults with co-morbidities. In Scandinavia,
few studies exist that focus on older adults at the ED. This study sought to compare previous
international findings against a Swedish population. Additional research is important as it may point
towards the need for additional resources to effectively manage older and complex patients who are at
risk for hospitalization.

Aim
The aim of this study was to examine if certain prehospital conditions are associated with longer
stay at the ED, hospitalization risk and longer in-hospital stay regardless of the reason for the ED visit.

METHODS
Setting and Design
This retrospective observational study was conducted with data of older adults >65 years of age
visiting one of the ED in Region Halland (RH). The study period was between 1 January 2016 and 31
December 2016. RH is located on the southwest coast of Sweden. There are three hospitals in the region,
where two of them have an ED open 24 hours a day.

Patients and Selection
During 2016 a total of 314784 individuals lived in RH. The proportion of individuals aged >65
years were 71688 (23%). Of these a total of 15528 (22%) individuals visited the ED at least one time
during 2016 and were included in the study.
According to the WHO classification patients >65 years of age were classified as older adults and
then categorized into three different age groups: 65-74 years, 75-84 years and >85 years25.

Data Collection
The data collection was generated from the Regional Healthcare Information Platform (RHIP).
The data variables extracted from RHIP were age, gender, ED-visits, ED-diagnoses, LOS at ED,
admission rate, in-hospital LOS and comorbidities before visits to the ED. LOS at the ED were
categorized as <4 hours or >4hours26. Comorbidities that each included patient had before their first EDvisit during 2016 were collected. All diagnoses were registered according to the International
Classification of Disease-10 (ICD-10). The most common diagnoses were then categorized into the
following groups: hypertension, ischemic heart disease (IHD), atrial fibrillation (AF), HF,
cerebrovascular insult (CVI), diabetes mellitus (DM), chronic obstructive pulmonary disease (COPD),
musculoskeletal pain, psychiatric disorders and tumors as described in Table 1. Patients with none of
the above listed diagnosis were categorized as previously healthy.
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Table 1: Diagnostic groups categorized according to the International Classification of Disease10 (ICD-10).
Diagnostic group
ICD-10
Hypertension
I10-I15
IHD
I20-I25
AF
I48
HF
I50
CVI
I60-I69
DM
E10-E14
COPD
J43-J45
Musculoskeletal pain
M05-M06, M15-M19, M54, M48, M79
Psychiatric disorders
F00-F03, F10-F48, R54, G30
Tumor
C00-C97
Note: IHD = ischemic heart disease, AF = atrial fibrillation, HF = heart failure, CVI = cerebrovascular insult, DM =
diabetes mellitus, COPD = chronic obstructive pulmonary disease.

The number of diagnosis groups (according to Table 1) was registered for each individual patient
and, based on this, the patients were also categorized according to their health status if they were
previously healthy, had diagnosis from 1-3 diagnostic groups or diagnosis from ≥4 diagnostic groups.

Outcome Measures
The primary outcome measures were number of ED-visits, admissions, and LOS at ED. The
secondary outcome measure was demographic characteristics, previous health condition for the older
adults that visits the ED and in-hospital LOS.

Statistical Analysis
Descriptive statistics were used to characterize patients’ demographics. Continuous variables
were described as means + standard deviation (SD) and analyzed using Student’s t-test and One-wayANOVA. Categorical variables were analyzed using Chi-2-Square tests and summarized using frequency
and percentages. A multivariate regression analysis was performed to analyze if gender, age, and
comorbidities were correlated to increase risk of admission and mortality. A risk evaluation of age,
gender, and comorbidity with the number of hospital bed days is performed with logistic regression. A pvalue <0.05 was considered statistically significant. The analyses were executed with IBM SPSS
Statistics 27, Armonk, New York, USA. There were no missing values in the data collection.
The Ethical Review Agency in Sweden granted ethical approval for the study (reference number
2016/20).

RESULTS
A total of 15528 patients aged >65 years visited the ED in RH during 2016, 8098 (52%) were
female and 7430 (48%) were male, 6631 (41%) were 65-74 years of age, 5585 (36%) were 75-84 years of
age and 3 612 (23%) were 85 years or older. A third of all patients were described as previously healthy
prior to their first ED visit. Patients with 1-3 diagnostic groups were 9056 (58%) and 1 184 (8%) had four
or more diagnosis. Cardiovascular diseases such as: hypertension, IHD, AF and HF were the dominating
disease burden in this patient group and increased with age. Basic characteristics are given in Table 2.
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Table 2: Demography of the study population that made visits to the ED during 2016.
Total
65-74
75-84
>84
Total, n (%)
15528 (100) 6331 (41) 5585 (36) 3612 (23)
Gender
Women, n (%)
8098 (52)
3034 (48) 2867 (51) 2197 (61)
Men, n (%)
7430 (48)
3297 (52) 2718 (49) 1415 (39)
Pre-hospital health status
Previously healthy, n (%)
5288 (34)
2714 (43) 1540 (28) 1034 (29)
Hypertension, n (%)
5426 (35)
1755 (28) 2190 (39) 1481 (41)
IHD, n (%)
1950 (13)
548 (9)
809 (15)
593 (16)
AF, n (%)
2821 (18)
708 (11)
1167 (21) 946 (26)
HF, n (%)
1225 (8)
221 (3)
464 (8)
540 (15)
CVI, n (%)
858 (6)
218 (3)
383 (7)
257 (7)
DM, n (%)
2106 (14)
801 (13)
894 (16)
411 (11)
COPD, n (%)
1279 (8)
444 (7)
577 (10)
258 (7)
Psychiatry, n (%)
1735 (11)
608 (10)
648 (12)
479 (13)
Musculoskeletal pain, n (%)
2945 (19)
1071 (17) 1212 (22) 662 (18)
Tumor, n (%)
1685 (11)
580 (9)
717 (13)
388 (11)
Comorbidities
1-3 diagnostic groups, n (%)
8635 (56)
3232 (51) 3332 (60) 2071 (57)
≥4 diagnostic groups, n (%)
1605 (10)
385 (6)
713 (13)
507 (14)

p-value
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Note: n = number, IHD = ischemic heart disease, AF = atrial fibrillation, HF = heart failure, CVI = cerebrovascular insult, DM = diabetes
mellitus, COPD = chronic obstructive pulmonary disease. Chi-2-square were used for p-value.

The selected patient group made a total of 28342 visits to the ED. Pre-hospital conditions before
the first ED-visit were registered. Patient with HF, COPD and >4 diagnostic groups had the highest
number of ED-visits during the study period. LOS at the ED were over four hours for 45% of the
population. Woman had a longer waiting time at the ED compared to men; 47% of the woman waited >
4h at the ED vs 44% for men. Patients with psychiatric- or musculoskeletal disorders had a slightly
longer waiting time at the ED compared to other diagnostic groups. Of 28342 visits to the ED 16820
(59%) resulted in an admission to the hospital. A total of 101181 bed-days, where mean in-hospital LOS
were 6.5 days per patient analyzed using Student’s t-test. Previously healthy patients had the lowest
admission rate at 53%. Patients with >4 diagnostic groups had an admission rate of 69% whereas
patients with HF and tumors had an admission rate over 70%. Admission rate based on previous health
status are given in Figure 1.
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Note: IHD = ischemic heart disease, AF = atrial fibrillation, HF = heart failure, CVI = cerebrovascular insult, DM =
diabetes mellitus, COPD = chronic obstructive pulmonary disease.

Figure 1. Admission rate based on previous health status. Of all visits made to the ED
percentage of how many resulted in an admission to the hospital.
The most common diagnoses at the ED were from group R and Z in the ICD-10 classification (for
example chest pain unspecified, dyspnea unspecified). They are described as symptom diagnoses and
accounted for 11 136 visits followed by trauma 4761, CVD (cardiovascular disease) 2858 and GI-diseases
(gastrointestinal). Patients with tumor and airway symptoms at the ED had the highest hospitalization
rate 74 % compared to 73 %. Whereas patients with musculoskeletal pain were admitted at 26 % and
patients with trauma were admitted at 41 %. ED-visits based on primary diagnoses at the ED and
hospital rate are given in Table 3.

Table 3: The distribution of the most common diagnoses when visiting the
emergency department in 2016 in relation to the hospitalization ratio.
ED diagnose
Total visits to ED
Hospitalization
Airways
1127
819 (73)
CVD
2858
1827 (64)
MSP
1784
463 (26)
Nephrology
995
530 (53)
GI-diseases
1493
845 (57)
Trauma
4761
1946 (41)
Tumor
194
143 (74)
Symptom diagnoses
11136
6589 (59)
Total visits
28342
15047 (53)
Note: Airway diagnosis = ICD J, CVD (cardiovascular disease) = ICD I, MSP (musculoskeletal pain) = ICD M,
Nephrology = ICD N, GI-diseases (gastrointestinal) = ICD K, Trauma = ICD S and T, Tumor = ICD C-D and
Symptom diagnoses = ICD R and Z.
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Previously healthy individuals had a mean in-hospital LOS at 4.8 bed-days for every admission
whilst patients with HF on average stayed 11.4 days. In-hospital LOS in different age-groups, gender
and pre-hospital health status are given in Figure 2.
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Note: LOS=length of stay in number of bed-days. IHD = ischemic heart disease, AF = atrial fibrillation, HF = heart
failure, CVI = cerebrovascular insult, DM = diabetes mellitus, COPD = chronic obstructive pulmonary disease.

Figure 2. Mean in-hospital LOS (bed-days) separated in age, gender, and pre-hospital
health status. Includes risk analysis regarding association between LOS and probable risk
factor with a linear regression.
The consistent trend for the study population were that in-hospital LOS increases with age.
Healthcare consumption (ED-visits and admissions) for each age-group and diagnostic-group are given
in Table 4.
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Table 4. Illustrates mean number of visits to ED and hospital admissions during 2016 in total and
for each age-category.
Total
65-74
75-84
>84
p-value
Total number of patients, n (%) 15528 (100) 6331 (41) 5585 (36)
3612 (23)
<0.001
Previously healthy
ED-visits, mean (SD)
1.6 (1.1)
1.5 (1.1)
1.6 (1.1)
1.7 (1.1)
<0.001
Admissions, mean (SD)
0.8 (1.0)
0.7 (1.0)
0.9 (1.0)
1.1 (0.9)
<0.001
Hypertension
ED-visits, mean (SD)
2.0 (1.9)
2.0 (2.3)
2.0 (1.7)
2.0 (1.6)
0.5
Admissions, mean (SD)
1.3 (1.4)
1.2 (1.5)
1.2 (1.4)
1.4 (1.3)
<0.001
IHD
ED-visits, mean (SD)
2.2 (1.9)
2.3 (2.2)
2.3 (1.8)
2.2 (1.8)
0.6
Admissions, mean (SD)
1.5 (1.6)
1.5 (1.9)
1.5 (1.6)
1.6 (1.4)
0.7
AF
ED-visits, mean (SD)
2.3 (2.1)
2.3 (2.1)
2.4 (2.3)
2.2 (1.7)
0.06
Admissions, mean (SD)
1.5 (1.6)
1.5 (1.8)
1.6 (1.7)
1.5 (1.4)
0.6
HF
ED-visits, mean (SD)
2.4 (1.9)
2.5 (2.3)
2.4 (2.0)
2.2 (1.7)
0.13
Admissions, mean (SD)
1.8 (1.7)
1.9 (2.1)
1.8 (1.7)
1.7 (1.4)
0.14
CVI
ED-visits, mean (SD)
2.1 (1.7)
2.1 (1.8)
2.1 (1.8)
2 (1.5)
0.7
Admissions, mean (SD)
1.4 (1.4)
1.4 (1.5)
1.5 (1.4)
1.4 (1.2)
0.8
DM
ED-visits, mean (SD)
2.1 (1.7)
2.1 (1.9)
2 (1.7)
2 (1.5)
0.75
Admissions, mean (SD)
1.4 (1.5)
1.2 (1.5)
1.4 (1.4)
1.5 (1.4)
0.01
COPD
ED-visits, mean (SD)
2.4 (2.8)
2.7 (4.1)
2.3 (1.8)
2.1 (1.8)
0.02
Admissions, mean (SD)
1.5 (1.8)
1.7 (2.3)
1.5 (1.6)
1.5 (1.5)
0.3
Psychiatry
ED-visits, mean (SD)
2.2 (2.8)
2.4 (3.5)
2.3 (2.7)
1.9 (1.5)
0.01
Admissions, mean (SD)
1.3 (1.5)
1.3 (1.8)
1.3 (1.5)
1.2 (1.1)
0.5
Musculoskeletal pain
ED-visits, mean (SD)
2.1 (2.2)
2.1 (2.8)
2.1 (1.8)
2.1 (1.7)
0.9
Admissions, mean (SD)
1.2 (1.4)
1 (1.4)
1.2 (1.4)
1.4 (1.3)
<0.001
Tumor
ED-visits, mean (SD)
2.1 (1.7)
2 (1.6)
2.1 (1.8)
2.2 (1.7)
0.5
Admissions, mean (SD)
1.5 (1.5)
1.4 (1.6)
1.5 (1.5)
1.5 (1.5)
0.5
1-3 diagnostic groups
ED-visits, mean (SD)
1.9 (1.6)
1.8 (1.6)
1.9 (1.7)
1.9 (1.5)
0.007
Admissions, mean (SD)
1.1 (1.3)
1.0 (1.4)
1.2 (1.3)
1.3 (1.2)
<0.001
≥4 diagnostic groups
ED-visits, mean (SD)
2.6 (2.9)
3.2 (4.6)
2.5 (2.2)
2.4 (1.9)
0.001
Admissions, mean (SD)
1.8 (1.8)
2.0 (2.1)
1.8 (1.7)
1.7 (1.5)
0.183
Note: One-way Anova were used for p-value. n = number, ED = emergency department, SD = standard deviation, IHD =
ischemic heart disease, AF = atrial fibrillation, HF = heart failure, CVI = cerebrovascular insult, DM = diabetes mellitus,
COPD = chronic obstructive pulmonary disease.
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The risk for admission were higher amongst men compared to woman. Adults aged 85 or older
were 2.5 more likely to be admitted and patients with HF had a 1.75 increased risk for hospital
admission. Table 5 shows the risk for admission.

Table 5. Binary logistic regression analysis risk for admission.
Hazard Ratio
p-value
Lower 95%C.I. Upper 95% C.I.
Male
1.20
<0.001
1.12
1.28
65-74
<0.001
75-84
1.54
<0.001
1.43
1.66
>84
2.56
<0.001
2.33
2.82
Previously healthy
0.15
1-3 diagnoses
1.04
0.53
0.92
1.17
≥ 4 diagnoses
1.27
0.09
0.96
1.69
Hypertension
1.04
0.45
0.94
1.14
IHD
1.16
0.02
1.02
1.32
AF
1.25
<0.001
1.12
1.40
HF
1.75
<0.001
1.46
2.09
CVI
1.31
0.002
1.10
1.56
Diabetes
1.30
<0.001
1.15
1.46
COPD
1.30
<0.001
1.13
1.50
Psychiatry
1.10
0.12
0.98
1.25
Musculoskeletal pain
0.99
0.80
0.89
1.10
Tumor
1.52
<0.001
1.33
1.73
Note: IHD = ischemic heart disease, AF = atrial fibrillation, HF = heart failure, CVI = cerebrovascular insult, DM =
diabetes mellitus, COPD = chronic obstructive pulmonary disease.

DISCUSSION
This is a comprehensive study including 15528 older adults >65 years of age visiting ED at least
once in RH during 2016. Pre-hospital factors that increase the risk of hospital admission when visiting
the ED were old age, male gender, and comorbidities. Patients with HF or tumors had a significant
higher risk for hospitalization which is in line with previous research from Scandinavia27. Woman had a
longer LOS at the ED compared to men. Patients with HF and >4 diagnostic groups visited the ED more
frequently than other patients, had a higher admission rate and a longer in-hospital LOS once admitted.
Along with previous studies our study showed that comorbidities are common for the older adults
that visit the ED17,28. Over 65% of the population had one or several diagnoses prior to their ED-visit.
Cardiovascular diseases are dominating and in the oldest patient group only 29% are considered
previously healthy. Patients with comorbidities had an admission rate of 70% which is in line with
previous studies29. Increasing risk for admission could be seen in the oldest patient group and for
patients with HF and tumors. Men had a Hazard Ratio of 1.2 (CI 1.12-1.28) compared to woman.
Patients aged 85 years or older had a 2.56 (CI 2.33-2.82) increased risk for admission and patients with
HF had a 1.75 (CI 1.46-2.09) increased risk for admission to the hospital.
Old adults do not always present with typical symptoms at the ED when seriously ill. Results
from our study showed that close to 40 % of the study population got a symptom diagnosis at the ED
even though they were admitted in 59 % of the cases. This could indicate the difficulties to identify a
certain diagnose in seriously ill older patients. Old age, heart failure and comorbidities were risk factors
for hospitalization and more resources might be needed to manage such patients as they present to ED.
Our findings are relevant from a clinical point of view since they could be used in the ED for
physicians to early identify patients at high risk for admission and make the transition from the ED to
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the medical ward more efficient. For frail older patients, longer waiting time at the ED increases the
risk of adverse events14. In this study, 45% of the population waited over 4h at the ED although nearly
60% later were admitted. We need strategies to improve our decision making at the ED to reduce LOS.
Pre-hospital risk factors for admission could be one piece of the puzzle to identify which patients will be
admitted from the ED.
The increasing population of older adults seeking medical care will put a great strain on
emergency departments and hospital systems worldwide15,30. Overcrowding at the ED with long waiting
times and postponed admissions will affect not only the health of frail older adults but also the workflow
at the ED and leave lesser resources to critically ill patients. Further studies are needed to evaluate if
using pre-hospital conditions along with chief complaint and clinical findings could improve the care for
older patients at the ED. Early identification of patients that need in-hospital care would reduce LOS at
the ED and make the transition from the ED to an in-hospital bed more efficient.

LIMITATIONS
This study focused on pre-hospital health conditions and the ED-diagnoses were registered but
symptoms or chief-complaint presented at the ED were not studied. Consequently, it is not elucidated
the patient’s reason to the ED visit or the chief complaint, which can be perceived as vague.
Nevertheless, the objective of present study was to investigate the impact of the pre-hospital conditions
of which the chief complaint should not be included in the analyses.
In the study, it is not possible to evaluate the degree of morbidity in terms other than the
number of comorbidities. Nor can frailty be assessed, which is likely to be of decisive importance in this
patient group.
It should be emphasized that the results in this study are only associations, and it is not possible
to draw any conclusions regarding causality.

CONCLUSION
This study investigated the prehospital factors in older adults who visited the ED and the
association with LOS at ED and hospital admission rate. Old age, HF and comorbidities have a
significant higher risk for admission to the hospital and a longer in-hospital stay. Pre-hospital condition
could be used in addition to chief complaint for early identification of patients that need in-hospital care
and reduce LOS at the ED. Chief-complaint have undeniably an important value when identifying
patients with high-risk for admission and further studies are needed to investigate the impact of chief
complaint on admissions, re-visits to the ED and mortality. This study points towards the need for
additional resources to effectively manage older and complex patients who are at risk for hospitalization
and prolonged length of stay, which could lead to further functional decline in this group.
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